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(54) PORE GENERATED TYPE RESINOID GRINDING WHEEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To grind even a matter to 
be ground that is apt to be contaminated with metal ions 
with high efficiency by using a water-soluble organic 
solid matter generating no metal ions with melting point 
and pH within specified ranges as water-soluble solid 
matter. 

SOLUTION: This grinding wheel 10 is formed of a silicon 
water grinding resinoid grinding wheel, and an abrasive 
layer 12 is fixed to the tip of a base metal 1 1 by an 
adhesive. The grinding wheel 10 is mounted on a grinding 
machine, and rotated with the abrasive layer 12 being 
pressed onto a matter to be ground on a rotating table 
1 2 to grind the surface of the workpiece. In the abrasive 
layer 12, sucrose as pore generating agent is uniformly 
dispersed in a matrix consisting of diamond abrasive 
grains, a phenolic resin, and a filler. The sucrose that is a 
water-soluble solid matter is included in the abrasive 
layer 1 2 as the pore generating agent. As the water- 
soluble organic solid matter, a one having a melting point 

>160° G and a pH ranging from 4 to 8 is used. According to this, this grinding wheel 10 is 
applicable to the grinding of the matter to be ground easily contaminated with metal ions, and a 
highly efficient grinding can be performed. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely; 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pore type-of-seasonal-prevalence resinoid grinding wheel which is a pore type- 
of-seasonal-prevalence resinoid grinding wheel which a water-soluble solid is contained in an 
abrasive layer, and a water-soluble solid is eluted in grinding fluid at the time of grinding, and 
generates pore, and Is characterized by using the water-soluble organic solid which does not 
generate a metal ion by the melting point of 1 60 degrees C or more, and pH 4-8 as said water- 
soluble solid. 

[Claim 2] The pore type-of-seasonal-prevalence resinoid grinding wheel according to claim 1 
said whose water-soluble organic solid is a sucrose, a lactose, arbutin, or a water-soluble 
cellulose. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This Invention relates to the pore type-of-seasonal-prevalence resinoid 

grinding wheel of the type which generates pore at the time of grinding. 

[0002] 

[Description of the Prior Art] In a grinding stone, the pore in an abrasive layer catches in pore 
the chip generated during the grinding process temporarily. By emitting, when a grinding stone 
working plane separates from a workpiece, prevent the blinding of a grinding stone and the 
sharpness of a grinding stone is raised. Moreover, the grinding stone which raised porosity is 
used for the grinding stone used for processing which there is an operation of carrying out, 
stripping of a lot of grinding heat generated during a grinding process, blinding tends to produce 
like the grinding process of an unscrapable material, and a grinding burn tends to produce. 
[0003] To raise porosity is not only desired, but in the grinding process of the unscrapable 
material which the above grinding burns tend to produce on the other hand, in order to reduce 
the calorific value at the time of a grinding process, the resinoid grinding wheel which acts on a 
workpiece softly is used. This resinoid grinding wheel is manufactured by the approach of mixing 
and carrying out pressing of an abrasive grain and the powdered resin, or the method of slushing 
the fluid mixture which distributed the abrasive grain in liquefied resin in a predetermined mold, 
and stiffening it. In the case of the latter manufacturing method, in order that liquefied resin may 
enter the clearance between abrasive grains and an organization may do eburnation on the 
whole, there is a problem that high porosity is not obtained. 

[0004] Then, the approach of mixing the pore material of the hollow which consists of an 
inorganic compound, resin, etc., or pore formation material like an elasticity granulation filler or a 
foaming styrene bead in fluid mixture as an approach of manufacturing the porosity resinoid 
grinding wheel using liquefied resin, and forming pore is taken. 

[0005] Furthermore, the resinoid grinding wheel of the so-called pore type of seasonal 
prevalence which generates pore is used as a grinding stone for high efficiency grinding in recent 
years at the time of a grinding process. This resinoid grinding wheel makes a water-soluble solid 
contain in an abrasive layer, and at the time of grinding, this water-soluble solid is eluted in 
grinding fluid, and generates pore. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, in the resinoid grinding wheel of the 
above-mentioned pore type of seasonal prevalence, the mineral salt of a sodium sulfate, 
potassium sulfate, magnesium sulfate, etc. is conventionally used chiefly as a pore generating 
agent. These mineral salt has the advantage that the melting point is as high as 300 degrees 0 

or more, and the stability over a polymerization reaction is good. 

[0007] However, since the above-mentioned mineral salt is ionized in grinding fluid and a metal 
ion is generated, depending on a workpiece, it may not be suitable for use. For example, in the 
grinding process of a silicon wafer, metal ions, such as sodium ion generated from the mineral 
salt of a sodium sulfate, potassium sulfate, magnesium sulfate, etc., potassium ion, and 
magnesium ion, become the contamination factor of a silicon wafer. For this reason, there is a 
problem that a pore type-of-seasonal-prevalence resinoid grinding wheel cannot be used for the 
grinding process of the silicon wafer with which high efficiency grinding is desired most. 
[0008] This invention aims at offering the pore type-of-seasonal-prevalence resinoid grinding 
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wheel in which high efficiency grinding is possible also to the abrasives-ed which are easy to be 
polluted with metal ions, such as a silicon wafer, by using the pore generating agent which does 
not generate a metal ion. 
[0009] 

[Means for Solving the Problem] This invention is characterized by using the water-soluble 
organic solid which a water-soluble solid is contained in an abrasive layer, and a water-soluble 
solid is eluted at grinding fluid at the time of grinding, and generates pore and which is a pore 
type-of-seasonal-prevalence resinoid grinding wheel, are the melting point of 160 degrees C or 
more, and pH 4-8 as said water-soluble solid, and does not generate a metal ion. 
[0010] The pore type-of-seasonaHprevalence resinoid grinding wheel of this invention does not 
generate a metal ion harmful to a silicon wafer etc., in case a water-soluble organic solid is 
eluted in grinding fluid and generates pore during a grinding process, since the water-soluble 
organic solid which does not generate a metal ion as a pore generating agent is used. The 
mechanism in which a water-soluble organic solid generates pore is the same as that of the case 
of a water-soluble inorganic solid, and when the water-soluble organic solid contained in the 
abrasive layer is eluted in grinding fluid, pore generates it in the grinding side of an abrasive 
layer. 

[001 1] Here, as for said water-soluble organic solid, the melting point uses a thing 160 degrees C 
or more. Usually, a resinoid grinding wheel carries out churning mixing of powdered resin, a curing 
agent, or the filler material, and after mixing this with an abrasive grain and filling up metal moid, 
it is manufactured by carrying out pressurization heat hardening at the temperature of 160 
degrees C or more. In this pressurization heat hardening process, a water-soluble organic solid 
may fuse that the melting point of a water-soluble organic solid is less than 160 degrees, and 
when it reacts with resin, and hardening is checked and a pore generating agent decomposes 
[ **** / making distributed condition of a pore generating agent into an ununiformity ], the 
function as a pore agent may be lost. Therefore, even if it is the water-soluble organic solid 
which does not generate a metal ion, the maltose whose melting point is less than 1 60 degrees, a 
glucose, a galactose, a mannose, etc. are not suitable as a pore generating agent in this 
invention. 

[0012] Moreover, as for said water-soluble organic solid, pH uses the thing of the range of 4-8. It 
not only worsens work environment, but less than four strong acid nature and pH make grinding 
attachment and abrasives-ed corrode that it is the strong-base nature of 8 **, and pH does an 
operation harmful also to the body. 

[0013] As the optimal pore generating agent for using in this invention as a water-soluble organic 
solid which fulfills the above-mentioned conditions, a sucrose, a lactose, arbutin, and a water- 
soluble cellulose can be mentioned. A sucrose is refined from a sugarcane or a sugar beet and 
the melting point of 1 85 degrees C and pH are 5.5-7.0. A lactose is sugar contained in 
mammalian milk, in one hydrate, the melting point is 202 degrees C and pH is 4-6. Arbutin is 
isolated from the leaf of the Rosaceae vegetation and the melting point of 198 degrees C and pH 
are 7.0-7.5. It is water-soluble celluloses which a part of hydroxyl group in a sugar frame (- OH) 
is etherified (-OR), among these can use a water-soluble cellulose in this invention, such as 
methyl cellulose which has water solubility, butyl cellulose, and hydroxyethyl cellulose. These 
water-soluble celluloses have the thermal resistance of 200 degrees C or more, and pH is 6-8. 
[0014] Grinding, a classification, etc. acfjust grain size in the range of #100-#400, and these 
water-soluble organic solids are made to contain in the range of 5 - 50 volume % in the matrix 
which consists of an abrasive grain, powdered resin and a curing agent, and filler material. The 
content of said water-soluble organic solid has the low effectiveness as a pore generating agent 
in it being under 5 volume %, and since the unevenness of roughness and fineness will arise at 
the time of shaping of an abrasive layer if 50 volume % is exceeded, its above-mentioned range is 
desirable here. 

[0015] Pressure of 300kg/cm2 after carrying out churning mixing with an abrasive grain, 
powdered resin, and a curing agent and filler material and filling up metal mold with the water- 
soluble above-mentioned organic solid which carried out grain refining An abrasive layer is 
fabricated by carrying out pressurization heat hardening at extent and the temperature of 1 60 
degrees C or more. This abrasive layer is stuck on base metal with adhesives, and a pore type- 
of-seasonal-prevalence resinoid grinding wheel is manufactured. 
[0016] 
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[Embodiment of the Invention] The perspective view in which drawing 1 shows the resinoid 
grinding wheel of the operation gestalt of this invention, the expanded sectional view in which 
drawing 2 shows the abrasive layer of the grinding stone of drawing 1 typically, and drawing 3 are 
drawings showing the use mode of this grinding stone. 

[0017] The grinding stone 10 of this operation gestalt is a resinoid grinding wheel for the grinding 
processes of a silicon wafer, and fixes the abrasive layer 12 with a width of face [ of 3mm ], and 
a height of 5mm with adhesives at the tip of base metal 1 1 with an outer diameter of 250mm. It 
is used for carrying out grinding of the front face of the abrasives 31-ed, forcing the abrasive 
layer 12 on the abrasives 31-ed on a rotary table 30, and rotating them, as this grinding stone 10 
is attached in the grinder which is not illustrated and it is shown in drawing 3 . 
[0018] The sucrose 23 as a pore generating agent is distributed by homogeneity in the matrix 
which becomes the abrasive layer 12 from the diamond abrasive grain 21, phenol system resin 
22, and the other filler material that is not illustrated. A sucrose 23 does into a matrix about 20 
volume % content of the powder which carried out grain refining to #1 00-#400. 
[001 9] Since this grinding stone 1 0 contains the sucrose 23 which is a water-soluble organic 
solid as a pore generating agent in the abrasive layer 1 2, at the time of grinding, this sucrose 23 
is eluted in grinding fluid, it generates pore, and the high efficiency grinding of it becomes 
possible. Furthermore, since this sucrose 23 is ionized in grinding fluid like [ in the case of the 
conventional mineral salt ] and does not generate a metal ion, it does not pollute the silicon 
wafer which is abrasives-ed. 

[0020] [Example 1 of a trial] The content of this invention article 1~6 and pore generating agent 
which changed the class and content of a pore generating agent performed the grinding trial 
using elegance conventionally without the comparison article 1-3 of under 5 volume % and a pore 
generating agent in the same dimension configuration as the grinding stone 1 0 shown in drawing 
i . The specification of a grinding stone is shown in Table 1, and a grinding result is shown in 
Table 2. The grinding conditions are as follows. 

used machine: — abrasives-ed [ arm-shaft-upright rotary surface-grinder ]: — 5 inches and 
silicon wafer grinding stone peripheral-velocity:2000 m/min slitting:30 micrometer/min grinding 
fluid: — pure water [0021] 
[Table 1] 
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[Table 2] 
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[0023] As shown in Table 2, conventionally, as compared with elegance, the necessary current of 
the rotation driving motor which is a sharpness index changed low from the early stages of 
grinding, and this invention article 1-6 and the comparison article 1-3 which added the water- 
soluble organic solid as a pore generating agent showed good sharpness. Especially as for the 
inventions 1-6 added so that a water-soluble organic solid might become more than 5 volume % 
of a matrix, still better sharpness and a dressing interval were obtained as compared with the 
comparison article 1-3 with few additions. 

[0024] [Example 2 of a trial] Although it was the water-soluble organic solid which does not 
generate a metal ion, the melting point fabricated the abrasive layer of the same dimension as 
the grinding stone 10 shown in drawing 1 , using the maltose monohydrate which is 103 degrees 
C as a pore generating agent, consequently, fusion of a maltose is considered to be the cause — 
" — wiping — "and "abrasive layer unevenness" — peeling — " — generating — a design 
dimension (the outer diameter of 250mm, width of face of 3mm, height of 5mm) — receiving — a 
part - 3mm or less was able to exist [ height ], several parts 2mm or less existed [ width of 
face ], and the grinding stone of the purpose configuration was not able to be obtained. 
[0025] 

[Effect of the Invention] The following effectiveness can be done so by this invention. 
[0026] (1) By using the water-soluble organic solid which does not generate a metal ion during a 
grinding process as a pore generating agent, it can apply also to the grinding of the abrasives-ed 
which are easy to be polluted with metal ions, such as a silicon wafer, and high efficiency 
grinding, such as a silicon wafer, becomes possible. 

[0027] (2) The grinding stone with which it does not fuse in the heating process in the 
manufacture process of a resinoid grinding wheel above 160 degrees C when pH uses the thing 
of the range of 4-8, and grinding attachment and abrasives-ed are not made to corrode, or the 
melting point does not worsen work environment as a water-soluble organic solid at the time of 

grinding is obtained 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the resinoid grinding wheel of the operation 
gestalt of this invention. 

[Drawing 2] It is the expanded sectional view showing the abrasive layer of the grinding stone of 
drawing 1 typically. 

[Drawing 3] It is drawing showing the use mode of the grinding stone of drawing 1 . 
[Description of Notations] 

10 Grinding Stone 

11 Base Metal 

1 2 Abrasive Layer 

21 Diamond Abrasive Grain 

22 Phenol System Resin 

23 Sucrose 

30 Rotary Table 

31 Abrasives-ed 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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